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Cross Reference to Related Applications 
[0001] This application claims the benefit of U.S. Provisional Application No. 
60/456,432, filed March 20, 2003, which is hereby incorporated in its entirety by 
reference. 

Background 

Field of the Invention 

[0002] The invention relates to cooling devices for computers, and in particular to 
cooling fans configured to remove heat generated by components within a personal 
computer. 

Background of the Invention 

[0003] Computers are widely used in our lives. Development of materials science 
and electronics technologies has boosted the speed and lowered the dimensions of 
microprocessors in recent years. This has enabled computer manufacturers to develop 
and launch more powerful computers having smaller sizes. However, computer 
components cased in a chassis - motherboards in particular - generate more heat as they 
operate at higher speeds. This additional heat generated must be removed from the 
chassis with cooling fans or other cooling means. 
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[0004] A traditional cooling fan or fan assembly for a personal computer is shown in 
FIG. 1. In this traditional cooling fan, fan blades 10 inside the outer frame 20 are driven 
by an output shaft of a motor to generate a flow of air. To create ventilation to allow the 
exchange of heat with the airflow, openings are formed in the frame 20 to create air 
channels 30 through the fan assembly. The center of the frame 20 includes a block 40, 
here having a circular shape, which is approximately centered on the axis of rotation of 
the fan. When the blades 10 rotate during operation of the fan, air is forced through the 
air channels 30, which lie on the same plane as the inner face of the frame 20. This fan 
assembly is then attached to a chassis of a computer, where the chassis includes a 
number of air channels to allow a flow of air through the chassis and fan. 
[0005] Although the fan of FIG. 1 can offer a basic cooling functionality, this fan 
generates a near elliptic disturbed flow zone 50 in front of the near circular block 40 due 
to the blocking of the airflow by the block 40, as shown in FIG. 3. Moreover, the 
distance between the block 40 and the output shaft 60 of the motor (or blade trunnion) is 
about the same as that between the frame 20 and the output shaft 60, which can cause 
blade vibration and hence an undesirable noise. 

Summary of the Invention 

[0006] To improve upon existing cooling fan assemblies for computers, a fan 
assembly features an inward concave arrangement for an inner face of its housing to 
reduce the distance between the housing and a center shaft of the fan blades. In this way, 
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a region of disturbed air emerging from the fan, and thus fan vibration and noise, can be 
reduced. 

[0007] In one embodiment, a fan assembly includes a fan mounted within a housing, 
where the housing has an inner face towards which the fan is oriented to blow air. This 
inner face has an inward concave shape so that a central portion of the inner face is 
nearer to the fan than an outer portion of the inner face. The fan assembly can be 
attached to a computer chassis that has corresponding openings to allow for air to flow 
through and thus remove heat from the computer. 

BRIEF DESCRIPTION OF THE DRAWINGS 
[0008] FIG. 1 shows an existing fan assembly for personal computers. 
[0009] FIG. 2 shows a fan assembly for cooling a computer in accordance with an 
embodiment of the invention. 

[0010] FIG. 3 illustrates a side view of an existing cooling fan, showing the 
disturbed airflow zone caused by the fan. 

[0011] FIG. 4 illustrates a side view of a fan in accordance with an embodiment of 
the invention, showing the disturbed flow zone caused by the fan. 

Detailed Description of the Preferred Embodiments 
[0012] FIG. 2 shows a cooling fan assembly for use with a personal computer or 
other electronic device that requires heat removal from its chassis. The fan assembly 
includes a fan 1 10 configured to be driven by a blade rotor 160 and mounted within a 
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housing 120. The housing 120 includes an inner face 125 that has a number of openings 
130 therein and a block 140 that is located about the axis of rotation of the fan 1 10. The 
inner face 125 of the housing 120 is arranged in an inward concave shape, creating an 
inward slope between the outer housing 120 and inner face 125 thereof In this way, the 
distance between the central block 140 and the blade rotor 160 is less than that between 
the rest of the housing 120 and the blade rotor 160, as measured normal to the plane of 
the inner face 125. This gives the housing 120 a vertically concave architecture and a 
plane surface on the central circular block 140. 

[0013] As shown in FIG. 4, one embodiment of the fan assembly is configured to 
direct air through the openings 130 in the inner face 125 of its housing 120. The rotating 
blades of the fan 110 force air through the fan assembly into or out of the attached 
chassis. As the figure illustrates by way of arrows to indicate the direction of airflow, 
the fan creates a disturbed flow zone 150 in the airflow that emerges from the inner face 
125 of the housing 120. This disturbed flow zone 150 is due to the blocking of the 
airflow by parts of the housing 120, including the block 140. 

[0014] The length of the disturbed flow zone 150 depends on the central block 140 
and the configuration of the inner face 125. The disturbed flow zone 150 in front of the 
central block 140, as shown in FIG. 4, is similar to that of existing fan assemblies, as 
shown in FIG. 3, but the concave architecture of the inner face 125 and the central block 
140 shortens the extension of the zone 150. It has been found that shortening the 
disturbed flow zone 150 lowers the noise of the fan assembly. Moreover, this effect is 
true for either direction of airflow. 
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[0015] In one embodiment, the fan assembly is attached to a chassis of a personal 
compute or other electronic equipment for which removal of hot air is desired. The 
chassis includes one or more openings to allow airflow directed by the fan assembly to 
pass through the chassis. At least some of these openings in the chassis correspond to 
the openings 130 in the housing 120 of the fan assembly. In one embodiment, the 
chassis is designed in an inward concave arrangement to match the central block 140 
and/or inner face 125 of the fan assembly's housing 120. This helps shorten extension of 
the disturbed flow 150 out of the output face and the distance between the chassis and 
the fan shaft to lessen the resultant vibration and noise. In alternate embodiments, all or 
part of the housing 120 for the fan can be integral with or formed by portions of the 
chassis. 

[0016] The foregoing description of the embodiments of the invention has been 
presented for the purposes of illustration and description. It is not intended to be 
exhaustive or to limit the invention to the precise forms disclosed. Persons skilled in the 
relevant art can appreciate that many modifications and variations are possible in light of 
the above teaching. It is therefore intended that the scope of the invention be limited not 
by this detailed description, but rather by the claims appended hereto. 



-5- 



23724/07790/SF/5 1 1 5223.1 



